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Development of Depolarization-Ratio Measurement System for UV-Raman Lidar
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Tokyo University of Marine Science and Technology, 2-1-6 Etchujima, Koto, Tokyo 135-8533

Abstract:  We have extended and developed the UV-Raman lidar so as to measure the polarization ratio at 355 nm.
Thus we obtain the aerosol backscatter and extinction coefficients, the lidar ratio, the particle depolarization ratio, and
the water-vapor mixing ratio simultaneously. The method for optimizing the optics alignment and the calibrations are
described. We will study the relationship between the lidar ratio and the particle depolarization ratio for the dust and

cirrus clouds.
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Fig. 1. Picture of the receiving optics and detectors.
Elastically scattered lights are divided into parallel-
and cross-polarized components by the PBS.

3. A4 VHDKRIE

R O EMEZRIEZT 212X, Py RW
P, F ¥ XNV TONFRDOEE D X H 72
EEHIEFEOL gP )P, (ZZTIEF A vk
EMES) K OMR L E O R GER SATHE O R AR E
EBoF 72y hE2RBLDLIZENEETHDL. &
A HOPFEIZLLT O LS 2 FIETIT - 2.

PBS ZIFIT P, L P, 20T DL ICHEETD

Z 2T Fig.l @ X 912 PBS-P, A ERIE) . KIC
Nd:YAG L —# — (Spectra Physics, GCR-150-10)
@ Harmonic Generator i % [a]#z & &, L —V
— DOfRtE A2 PBS ORIGHENIC & DE S . RIT IR
512 & % *=45°-calibration’” 512 & > T, PBS-PMT



FAEE NS 4500 MR X &, i ORIEF v *
NMZHELWHRENADL L LTHF A Vb ERD .
SCHk 512 AT, PBS D P RN S RS D AR FEA
SHEIND, O A T 10%ERERELSRBD D
MR END N PBS OFEMT —Z NN DT
IITIRFEOHEERIT o TV, SEELREIC
SUTIEZOMEFLER Y. £, M2 BEH
WTHH L — Y =3k DRI R % =450 5 & &
HZLICE-oTHLIREERERSAS VILOHEZRS
T35,

FF Y= b a—4&— (Licel, TR20-160)
OT7Fa 7 ANV VRERICEKEESRLTWY
72 ¢, Function Generator Z W CKIE L /2.

Depolarization ratio [%]
0 20 40 60 80 100

LI | LI | LI I LI I L

—— ABS
—— Dep. ratio
- - - Molecular

12

10

Altitude [km]

O ||||||||| ||:|\h||II|||iII|IIIIII

0 05 10 15 20 25 3.0 35
Attenuated Backscatter [a.u.]

Fig. 2. Profiles of the depolarization ratio (gray) and
attenuated backscatter (black) profiles at 14:49-15:54
JST, June 4, 2019. Expected molecular backscatter
coefficients (dashed line) are superposed in arbitrary
units.
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